The sugar cane and ethanol agricultural industrial sector has emerged as one of the most prominent industrial sectors in developing countries like Brazil. Sustainability issues are now more and more important and companies from this sector have been structured their operations to achieve positive results. One of the ways of doing that is by implementing an integrated quality and environmental management system. In this context, this paper aims at identifying the relevant practices related to integrated management systems in four organizations that belong to the sugar cane and ethanol industrial sector. Data were gathered through a questionnaire and semi-structured interviews. The paper highlights relevant issues in policy of the four units. An individual case description is made in addition to a cross-case comparison. As a result, an analysis of management systems in those units enables to raise important issues on how the studied companies take care of their environment economically and with their use for continuous improvement. Finally, the evidence shows a general concern for the environment although this is demonstrated by a culture of reducing residuals and the control of waste of natural resources.
Introduction
The sugar cane and ethanol agricultural industrial sector has emerged as one of the most prominent industrial sectors in developing countries like Brazil, both in the domestic and international markets. Brazil is one of the world's largest sugar and ethanol exporters, a market with many growth opportunities. In fact, until 2006, the country was the world's main producer. Since then, the US has assumed the leading position. Nevertheless, Brazil's ethanol production is expected to triple by 2020. As a result, there has been a lot of discussion about how to recapture the lead either in terms of technological or managerial issues.
Sustainability is another important aspect added to this current discussion. The traditional concept of sustainability involves three fundamental assumptions. The first is that businesses have an interest in generating value in the long term. The second is that business conduct, which is destructive to the natural or social environment, will ultimately give rise to burdensome direct and indirect costs -either through the imposition of formal penalties imposed by governments or through the loss of value in damaged relationships with key stakeholders including: customers, current and future employees, shareholders, and so on. Finally, it is argued that the pursuit of sustainable growth creates new commercial opportunities for businesses that are able to develop and market new goods and services that help to achieve the goals of sustainability (Longstaff, 2002) .
Currently, this concept has become more widespread. Sustainable development has three dimensions (Fresner and Engelhardt, 2004) : social, ecological, and economic, and a number of issues need to be considered with regard to quality, the environment, and occupational health and safety. Standardized management systems, such as ISO 9000 for quality management and ISO 14000 (2004) for the environmental management, have become a widespread phenomenon all over the world (Jonker and Karapetrovic, 2004) . The global number of ISO 9001 and ISO 14001 certifications are now over 1 million and 220 thousand (ISO, 2009), respectively. As those systems and others (e.g., OHSAS 18001 for health and safety and SA 8000 for social accountability) have a lot in common (Fresner and Engelhardt, 2004 ), a dominant current trend is toward integration (Jorgensen et al., 2006) . Integrating systems has emerged as one of the major tasks for practicing managers (Karapetrovic and Willborn, 1998) . The integration of such management systems may reduce costs and redundancies (Beckmerhagen et al., 2003) and synergy among the management systems can be realized (Fresner and Engelhardt, 2004) .
It is imperative that the companies develop and implement an integrated management system -IMS (Beckmerhagen et al., 2003) . In doing so, the companies centralize their efforts and resources in one system instead of having separate systems for quality, environmental, health and safety system, and so on. Beckmerhagen et al. (2003) add that there is evidence in the literature and practice that organizations are slowly starting to tackle the IMS issue, mainly by putting an integrated quality and environmental management system in place. Moreover, an international standard covering integration methodologies does not currently exist. At the national level, different countries have developed guidelines for integration, for example (Bernardo et al., 2009): in Australia and New Zealand (AS/NZS 4581: 1999) , in Denmark (DS 8001: 2005) , in Spain (UNE 66177: 2005) , and in the United Kingdom (PAS 99: 2006) . Therefore, is relevant for the companies to establish an integrated management system in order to optimized resources on management systems.
In this context, this paper aims at demonstrating the results of an investigation whose objective it is to identify relevant practices related to an integrated management system in an organization that belongs to the sugar cane and ethanol agricultural industrial sector. More specifically, it assesses sustainability issues in the context of an IMS. The work was conducted in the state of São Paulo, Brazil, in a highly industrialized region that produces sugar and ethanol. Case-based research was used as the methodological approach, grounded in the literature presented next.
Literature Review
The concept of integration is understood from different points of view and is examined in the literature by several authors Dale, 1999, 2001; Zutsi and Sohal, 2005; Jorgensen et al., 2006) . For the purpose of this paper, the concept of integration is understood as a combination of several common or inter-related elements of the management systems aiming at the greater effectiveness of overall management. Integration involves more than just adding elements of systems that have been structured by experts (Fresner and Engelhardt, 2004) and cannot be defined as putting different systems into a unique manual (Wilkinson and Dale, 1999) .
A genuinely integrated system is one that combines management systems using an employee focus, a process view, and a systems approach that makes it possible to put all the relevant management standard practices into a single system (Pojasek, 2006) . The integration of different management systems is related to quality, environment, and health and safety (Wilkinson and Dale, 1999) and more recently associated with social responsibility (Jorgensen et al., 2006) . The literature points out that various approaches to the integration of management systems have emerged. An integrated management systems form a kind of 'system of the systems' (Wilkinson and Dale, 1999) , having the objective of using the existing synergies between those standards/systems during the development and implementation of a managerial system (Mackau, 2003) . Basically, an IMS involves systems that are based on ISO 9001, ISO 14001, OHSAS 18001, and SA 8000 standards, and they are summarized as follows.
ISO 9001: 2008 -Quality Management System
ISO 9001 can be regarded as one of the most successful standards that has been deployed around the world having as its main objective to develop a quality management system for the organizations. The first release was issued in 1987 as a quality assurance system and in 1994 its first revision was carried out. In this version, the quality assurance system had 3 sub-standards (ISO 9001, ISO 9002, and ISO 9003) that were applied according to the scopes of the organizations. Since then, there have been 2 versions to replace the 1994 version, one in 2000 and the 2008 version, which is presented as ISO 9001:2008 and has as its main, explicit goals: improve effectiveness via process performance metrics; continuous process improvement and customer satisfaction. The ISO 9001:2008 defines a set of quality management system requirements that are listed in the following elements: Quality management system (clause 4); Management responsibility (clause 5); Resource management (clause 6); Product realization (clause 7) and Measurement, analysis and improvement (clause 8) (ISO, 2008) . The standard requires from the organization an internal procedure in order to develop the documentation needed in order to demonstrate the planning, operation, and control of its processes and the implementation, and continuous improvement of the effectiveness of its Quality Management System (Naveh and Marcus, 2005) .
ISO 14001 -Environmental Management Systems
ISO 14000 is a series of international standards on environmental management, was first published in September 1996, amended in November 2004, and the main thrust for its development came as a result of the Rio Summit on the Environment held in 1992. It provides a framework for the development of an environmental management system (Lagodimos et al., 2007) . The standard is meant for any organization that wants to achieve the following: establish, implement, maintain, and improve an environmental management system; assure itself of conformity with its stated environmental policy and demonstrate conformity with this international standard. The requirements of ISO 14001 (2004) is a management tool enabling an organization of any size or type to: identify and control the environmental impact of its activities, products, or services; improve its environmental performance continually; implement a systematic approach to setting environmental objectives and targets, to achieving these and to demonstrating that they have been achieved (ISO, 2010) . During the implementation process of ISO 14001, some key points that must be observed are (Zutshi and Sohal, 2004) : environmental policy, planning, implementation, operation stages; inspection and corrective actions; management oversight.
OHSAS 18001: Occupation Health and Safety Assessment Series
An occupational health and safety management system (OHSAS) is used to establish an OH&S policy and to manage OH&S risks, being composed by interrelated elements that include responsibilities, authorities, relationships, functions, activities, processes, practices, procedures, and resources. OHSAS 18001 (BSI, 2007) is an occupational health and safety standard that is used to establish your occupational health & safety management system, and even though it is not recognized as a standard by ISO (International Organization for Standardization), it is internationally recognized by most organizations in terms of third-party certification. This standard emerged in 1996 as BS 8800 -Guide to Occupational Health and Safety Management System. In 1999 was updated and released under the title OHSAS 18001, being the first internationally recognized assessment specification for occupational health and safety management systems (Zeng et al., 2007) . The process of revising OHSAS 18001 started in 2005, and the version OHSAS 18001 standard was published on July 2007. The new version is more results oriented than the previous version and it is better aligned with the ISO 9001 and ISO 14001 standards. OHSAS 18001 defines a set of occupational health and safety management system requirements that are listed in the following elements (OHSAS 18001: 2007 (OHSAS 18001: , 2010 
Social Accountability 8000 -SA 8000
SA 8000 is an international certification standard that enables organizations to develop, maintain, and apply socially acceptable practices, becoming the first global standard to ensure the sourcing and production of goods and services. It has been developed based on the conventions of the International Labor Organization, the Universal Declaration of Human Rights, as well as the United Nations Convention on the Rights of a Child, being applicable to companies regardless of the economic sector, scale, and location (SAI, 2010). It was created in 1989 by Social Accountability International (SAI, 2008) , an affiliate of the Council on Economic Priorities, and is viewed as the most globally accepted independent standard in the areas that address child labor (element 1); forced labor (element 2); health and safety (element 3); freedom of association and collective bargaining (element 4); discrimination (element 5); disciplinary practices (element 6); working hours (element 7); compensation (element 8) and management systems (element 9). It is possible, however, for other specifically designed systems to be part of the IMS, such as (Karapetrovic, 2002) : aerospace (AS 9100), automotive (ISO TS 16949), ergonomics, and telecommunications (TL 9000). Even with some experiences in implementing different quality management systems and a growing number of academic publications, practitioners are still facing difficulties in the process of introducing such systems in addition to deriving benefits (Zutshi and Sohal, 2004 ). An overview of the literature and an examination of the concept of integration are provided by Wilkinson and Dale (2002) . Table 1 presents a summary of some publications on integrated management systems. 
General Objective References
Discusses quality (ISO 9001) and environmental (ISO 14001) management system integration by providing strategies to achieve integration Karapetrovic and Willborn (1998) Presents a literature review of integrated management systems dealing with quality, environmental, and health and safety management Wilkinson and Dale (1999) Proposes a theoretical model based on empirical research that provides details of a integrated management system that considers the dimensions of quality, environmental, and occupational health and safety management Wilkinson and Dale (2001) Discusses issues for the development of an integrated management system in addition to supporting audit methodologies. Karapetrovic (2002) Focuses on the integration of a safety management system within an integrated management system in the nuclear industry Beckmerhagen et al. (2003) Provides a summary of the most important issues regarding integrated management systems, including the main problem, the reasons behind it, the differentiating routes toward a solution, and the meaning of the solution itself Karapetrovic (2003) Analyses two case studies that demonstrate integration of the environmental, quality, health, and safety dimensions in two small companies in Australia Fresner and Engelhardt (2004) Discusses how a systems approach to management can be used to facilitate the development and implementation of an integrated management systems and provide a set of criteria for selecting the most appropriate IMS model Jonker and Karapetrovic (2004) Presents the experiences of three organizations in Australia that undertook the integration of their management systems for quality, environmental, and occupational health and safety Zutshi and Sohal (2004) Discusses three different levels of integration considering ISO 9001, ISO 14001, OHSAS 180001, and SA 8000 and a proposal for national IMS standards in Denmark and Spain Jorgensen et al. (2006) In considering an investigation of IMS in the sugar cane and ethanol agricultural industrial sector as relevant, this paper conducts a study on one of the biggest sugar cane and ethanol organizations in Latin America, whose research methods are described next.
Research Methods
The methodological research approach for this work can be categorized as case-based research. Guidelines in the existing literature (Yin, 1994; Cauchick Miguel, 2007) were followed for data collection and analysis. The steps that were carried out for conducting the case study were (Cauchick Miguel, 2007) Table 2 shows the importance of production in the state of São Paulo. Table 2 shows that the number of organizations in the state of São Paulo (SP) is relevant as well as production. Moreover, nearly one third of firms have more than a half of production (sugar and ethanol). A general profile of companies is shown in Table 3 . As can be seen in Table 3 , companies vary from large to medium plants in terms of production or ranking in the country. Nevertheless, all of them may be considered relevant for the present study. The management systems adopted by the units are shown in Table 4 . As can be seen in the table the integrated management systems are different among the units.
A questionnaire was developed and sent to the companies to collect data concerning their IMS. It was based on the literature on IMS (e.g. Table 1 ). It comprised three sections: (i) characterization of the interviewee, (ii) characterization of the company, and (iii) the assessment of the level of sustainability of the unit of analysis. The characterization of the interviewee consists of his/her position in the company, department, amount of experience time, and contact details. The second section involved company data such as year of foundation, number of employees, types of product, main customers, market share, annual sales and some aspects of its production. The third section is regard to the main topic of research (integrated management system) as well as aspects of sustainability.
Twelve questions considered the following issues relevant to integrating the management systems: company policy; objectives, goals, programs; awareness and training; document control, assessment and monitoring, complaint management, preventive and corrective actions; internal auditing; and critical analysis. Those issues were assessed by a company respondent using a scale from 1 to 10 (1 -'not realized at all' to 10 -'totally realized'). Three prior pilot applications of the questionnaire were done to enhance the instrument in both format and content. Some criteria for selecting respondents were used, e.g.: experience, education (preferably a graduate degree), professional relationship to the production management and/or quality management system. After sending the questionnaire, semi-structured interviews were conducted with the company quality manager to clarify some points of the questionnaire that were doubtful. Other sources of evidence were used (e.g., document analysis) when available. This allowed a triangulation of the sources of evidence in the data content analysis in some parts of the study.
Results
The assessment results of the organizational sustainability in the units are summarized in Figure 1 . The elements in Figure 1 have been extracted from the literature and have a direct or indirect relation with an integrated management system. This section firstly describes the individual results from each unit and then presents a summary comparing them. 
Unit A
The unit A was founded in 1936, with 4,000 employees and a total installed capacity for grinding 24,000 tons of sugar cane, producing 41,500 sugar sacks, and 1,250 thousand liters of alcohol daily. The company has 19 producing units, two refineries, and two harbor distribution terminals, besides for the three industrial units being built. Concerning the process of producing ethanol, the company implemented the technology of molecular sieves, allowing the production of anhydrous ethanol without the need for using the dehydrator cycle-hexane, allowing the production of a purer, non-polluting product. In terms of measures for the productive performance, the organization shows growth on the sugar and ethanol production in past years.
Evaluation of the Organizational Sustainability in Unit A
The assessment for this unit shows that the evaluated elements are applied in its production environment as for elements 3, 6, 7, and 8. Those elements point out that there is a company policy that concerns the environment, employees, and society. This can be demonstrated by the IMS in place, which is formalized and participative. The interviewee highlighted some relevant issues in the company policy: commitment to customer satisfaction, pollution prevention and control, and safety practices; growing with responsibility and sustainability; integrity with regard to comply with legislation and other requirements; and continuous improvement of management systems. The system considers a number of aspects such as those related to social (e.g. educational programs for children and teenagers) and environmental actions (e.g. selective garbage collection, air and water preservation, and reforestation). The elements 1, 2, and 5, however, are in an intermediary position. This demonstrates that a number of aspects must be improved in order to reach corporate sustainability. The starting point is the company's strategic planning and the (lack of) senior management commitment to sustainable growth. Managers should promote strategies and develop products that take into consideration global warming. Otherwise, the commitment to sustainable development will not be achieved. The results from elements 4, 9, and 10 illustrate that. There is no report, related to organizational sustainability, as to how the company operations affect the community is not assessed, and there are no goals that consider a risk management plan. Overall, the company demonstrates that it does not forecast its future activities.
Unit B
This unit was founded in 1953 and is within the main producers in the region with 500 employees. Besides the production of alcohol and sugar it also commercializes 'melaço' (a residual material with no sugar that can be used as feed for cattle or can be used as a raw material for products such as glycerin, synthetic rubber, and others). The main customers are food companies (e.g. Ajinomoto) and fuel distributors (e.g. Ipiranga). The studied company also has in place a food safety system based on HACCP (hazard analysis and critical control points, which is a systematic preventive approach to food safety and pharmaceutical safety that addresses the physical, chemical, and biological hazards as a means of prevention rather than finished product inspection).
Evaluation of the Organizational Sustainability in Unit B
Overall, this unit has a medium sustainability level. Most elements in the self-assessment are positioned at an intermediary grade (see Figure 1) . This was also confirmed by the interviewee who stated that there is large room for improvement. Moreover, it mentioned that the only fully fulfilled element is the fact that there is a person in charge of environmental matters, social responsibility, as well as occupational health and safety.
Nevertheless, Figure 1 shows some sustainability practices for the elements 2, 3, 5, 7, 8, 9, and 10. Among those practices are: the company and senior manager's commitment to social and environmental responsibility. Examples are a partnership with the Brazilian Association of Toy Producers (ABRINQ) to supporting children's rights, alphabetization programs, improvement of the quality of life of sugar cane workers, reforesting, as well as residuals and waste management programs, etc. The company has, however, elements in which the assessment is relatively poor (1 and 4) . The former is creating a company policy and the relations with the environment and the latter is how the company publically reports its results and actions of its management system. Those elements concern company strategic planning that will permit the company to consolidate sustainability within its processes.
Unit C
This unit was founded in 1958 and nowadays has 150 employees. Eighty percent of its production is for the domestic market (sugar and ethanol), mostly food companies and trading companies that export commodities. Currently, it is implementing its management system.
Evaluation of the Organizational Sustainability in Unit C
As can be seen in Figure 1 , there is a wide range of variation in the results of the assessment of unit C. Elements 1, 2, 3, 6, and 9 are realized almost totally. Among those elements, there is a concern with regard to global warming that is taken into consideration within its strategic planning (element 1). This is also confirmed in the interview concerning element 9. The interviewee stated that the company has a management plan that takes into consideration the socio-environmental aspects for the short and long term. The company also counts on a department that is responsible for issues related to social responsibility, environment, and occupational health and safety. This department is in charge of managing those actions that minimize waste and residual generation. A number of social and environmental programs are in place such as housing for cane sugar workers, dentistry assistance, reforesting with a plantation of 7,000 native and fruit trees.
Other elements such as 4, 5, 7, and 8 are also considered in this unit, although with less intensity. Nevertheless, direct observation in a site visit showed that the middle and senior managers are supporting sustainable activities and initiatives. This support is based on a structured policy. There is also a system to receive and record complaints and demands from different stakeholders. All company results are described in a company report of sustainable practices. Nevertheless, it was observed that the company does not take risk planning in its operations as well as does not evaluate how its activities can affect the environment within which it operates. Therefore, the data show that there are opportunities of improvement in unit C.
Unit D
This unit C was founded in 1953 and currently has 300 employees. Its production capacity is 9,000 sugar bags and 340 m 3 of ethanol per day. The company has an integrated management system in the final phase of implementation. This IMS integrates an ISO 9001: 2008 quality system and an environmental system (voluntary) based on an agribusiness protocol for companies that produce sugar and ethanol.
Evaluation of the Organizational Sustainability in Unit D
This unit presented a high level of sustainability in the assessment, as can be seen in Figure 1 . This assessment was confirmed by the interview with the person in charge of the company IMS as well as site observations. Therefore, a culture towards sustainability was observed. This was not assessed and came from qualitative data gathered in both the interview as well as in the site visit. However, there is an exception. It concerns the element 4, relatively to the report results of sustainable company actions. Actually, the company does not report such results. 2) There is a commitment to social, environmental, and economic causes related to environmental protection and natural resources in the future 6 7 9 8
Cross Comparison
3) The company has a culture of reducing residues and controlling natural resources waste 10 7 9 8
4) The company publishes a report on the organizational performance in an open, objective, and organized way 1 1 5 2 5) Senior managers receive feedback from the public and are committed to its implementation 7 5 5 8 6) There is either an area or a person responsible for matters related to social responsibility, environment, and safety and occupational health 10 10 9 9 7) There is a structured policy of socio-environmental responsibility and respective actions 10 7 7 7 8) There is a management system for receiving and recording complaints or demands from the stakeholders (either in a direct or indirect way) as a consequence of company operations, products, or services 9 6 5 8
9) The goals defined by the company follow a risk management plan, which considers short, medium, and long-term socio-environmental aspects 1 5 8 7
10) The company manages how its operations may be affected by either climate variations, behavior of the community within which it operates or occurrences related to its actions and it may adapt to those risks -including the financial implications 1 5 1 8
Sum uppractices and they also have a structured policy toward sustainability. Moreover, they demonstrated their concern for the environment with actions of waste control of natural resources and reducing residuals. Those actions are confirmed by interviews and direct observation.
Conversely, the elements 4 and 10 are those with low grade. Those are concerned with the publication of reports on the performance of their management systems. Moreover, it also considers how their operations can be affected by climate changes, community behavior, and risk planning, including financial aspects of it. This may demonstrate that although there are actions towards sustainability, they are not published publically. Furthermore, the actions taken by the companies are not globally evaluated.
Conclusions
The assessment of management systems associated with sustainability enables the raising of important issues on how the studied companies take care of their environment economically and with the use of the principles of continuous improvement. It can be concluded that unit D is the one with best level of sustainable practices, followed by units C and A. Nevertheless, the grades are in an intermediate range so that there is room for improvement.
In an individual analysis of the self-assessment, it is possible to conclude that the companies have a functional area in addition to a corporate policy to protect the environment, support social responsibility, and ensure occupational and health safety. In addition, the evidence shows a general concern for the environment as demonstrated by a culture of reducing residuals and the control of waste of natural resources. Nevertheless, they usually do not publish their results adequately. Moreover, they do not use tools to measure the impact that their operations may have with regard to other issues, such as climate changes, community behavior, and risk analysis. Those are issues to be addressed in future research.
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